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(54) DEVICE AND METHOD FOR PLAYING OPTICAL INFORMATION 

(57) Abstract: 

PURPOSE: A device and a method for playing 
optical information are provided to play a read-only 
and a rewritable optica! information storing medium ^. , r 



lead-in area as a wobbling pit and writes the data to p— — ' 
a user area as a pit. CONSTITUTION: A light source 

m 

irradiates a laser beam. An objective lens collects 
the light irradiated from the light source and focuses 
the collected light on the optical information storing 
medium . A photo detector includes the first and the 
second light receiving part independently converting 

the light reflected from the optical Information storing medium Into an electric signal. A data demodulator 
(61) demodulates a user data signal related to the playback from a sum signal of the first and the second 
light receiving part. A ROM-PIC(Permanent information and Control data) demoduIator(63) demodulates 
the information related to the storing medium from the sum signal of the first and the second light 
receiving part. 

copyright KlPO 2004 



Legal Status 

Date of request for an examination (00000000) 
Notification date of refusal decision (00000000) 
Final disposal of an application (application) 
Date of final disposal of an application (00000000) 
Patent registration number ( ) 
Date of registration (00000000) 



that writes the data related the storing medium to a 




http://kpa.kipris.or.kr/kpa/kpa_imaoe/2002A1 020020076221 /kpa.xml 2006-07-12 



SI'H^ei 10-2004-0048476 



(51), Int. C1.7 
GllB 7/004 



(12) ^7fl^*^^:e.(A) 



(11) "s-n^s. 

(43) ^7^^} 



10-2004-0048476 

2004\i06-il0<y 



(21) 
(22) 



10-2002-0076221 
2002'dl2^03'a 



(71) 

(72) ^'S^V 



5a7i£ ^^A] .g^^ pj^^ 416 

:a7l A] ;g-o].^^^^419^7^1>a->a o>3^E 202^13023: 

5 7] £4^^ A] <^ 14^^ 6 15-§-80 IJ: 

^ 7] £ A^ 1^ Al ^ If ^ A-^ ^ ^ A] t!-^ <»>^H 1 22-S- 1 002 J: 

^7lJE^^Al^^^^^:§-:§-o><j}.j^E7i8^1904:£ 

^i4^t^l^i'fl^^^^ll*312-240-i-^o>J^H701J: 

A-j^s-^A] ^;a^;^|-<a:1^610-35S: 



(74) cfleltl 



41 : Si^ 



(54) ^^a. 1? 



Jl-H-S] ^^JjL<4 cflolEl7l- ^o] o, H>ol Bflo]^ ^3:5. 7l^S]al M-H^l cflolEi^ ^2: 

1-PIC 42:7l» ^^I^S. tt":!-. 

;'11AS^J-.*]^ ^A]3:s.-?-El ^>-S-^> cflolEi Ai:^» ^^s]-^ cfloie^ 4^715^-, ;«(|^3^-§- 

1-pic ^^7isf, ^v-i-Aiss-^Ei ^]^^ 3]^s. 7]^^ 7]^ 7}=^-^ ^^^j-dd 

^S]^<Q <im Di]6)El» 42:*V^ ^qi: FID 43^7);l- ^cl-. 



e^H^SI 10-2004-0048476 



S. 6 

£ 3^ iE. 2^1 ^^#711- JiL*l 711^^01 

21.. 23...#elDilol^^3 
25...1]i = slEl 27...tfll-^2i 
30.. .^^#7] 31...^11^^-¥- 
35...^12^^-?- 50...^^ a. ^^°fl^ 
51...2^:£-'y 53...i^1olEl 
55...e|S.-6l-^ 57.. ^"11^1 ^€ ^ja'S^ 
59...;»ll'a^€ 61,81...cllolEl 42:71 
63.83...f~PIC 42:71 65...€2:as. ^#7l 
67.89.. .^^^^el-?- 85..^-)-i- PIC 4^:71 
87...^^!- FID 42:71 

^•gol ^SV^ 7l# ^ ^ ^o):S] ^EH7l# 



g:?H^5j 10-2004-0048476 



^S. ^el ^11-8-^4. 

o] ^c]i3fe ^i7l^^^<Hl i^ej- ^tfjE cli3(CD; compact disk), ^^]'^ t^7]^ c1^3L(DVD; digital versati 
le disk)S. =ie]aL, 7]^ 7}^ o^^ofl nj-el- jisl 7]^, 5J ^'S*! ^f^^ ^c1>i3Sl-, n-'S^-^- 

^3.3. ?^^€4. <^7lA^, ^^s] 7]^, ±7] ^ 711 ^So] 7]-^^ 650MB CD- R, CD-RW. 4.7GB DVD+R 

/RW, DVD-RAM(random access memory). DVD-R/RW(rewritable) ^o] 9X^^. ^el^, ^-^S ^-S- cl^^^Hfe 650M 
B CD. 4.7GB DVD-ROM ^o] Jicf. i4«>V7K 7l^ -g-^o] 23GB ©l^tl ul^£ ^c] -ta(HD-DVD)£ 7ll^filjl 

^l-^l^ 7l^o|| O]^ <§^^ ^^«7l- fllo]a tgEflS. ^>a€ ^-i- ^^S.. O] Zl^ 

£ 1# f^eflS) al-aS 71^- 71-^t!: HD-RW ^7]^ ^-I^J-nB^dOfe AV^;^). C-11C.1E17V 7]^^^ l3l]o]^ <^ 

^(13), 4>7l Ul]o)Ei <g^(13)Sl ^V^oll n].^^ Bl:£-?I ^^(11) ^ Cflo]Ei <^^(13)2l am^ofl a>^:a Bl:£-*>^ 

^^^^ ;'}|A5'?1:# ^tb cilo]El7V ^-l^^cf. ol 7ll^5p>^ cflojE^^ jl ^J^^ ^^l-(wobble)S. S]<H ^ 
cf. Bl^-'il "^g^dDSl cflolEl <a^d3) ^ e1.= -o>-g- <3^(15)°11 7]^ 7>^tl: «9^(19) 

* ^1^1^.2.3. ^J4^7l- ;H ^J^^sl s)<H zl zi^aofl a>-§.;c|. c-floieli- 7]^.^ ^ ^tII s)<H Sli^. 

^ jL^fofl Sl^V ^ HVAV SI'S ^ 9X^. 

^S^J-^, ^o]. Erf B]^] .g-oj #el^^ol ^CDjjo] .g.<^*i. ^.§.0^ s^:^^ ^]^M^KHD-R 

OM)^ ^^.a. 71:^ ;H]2:Al<H] olol ^ ^ A(contents)^ ^-Sr A>-§-^f c^)o]E^7^ l-ol7l- Si4. hI-eJ-a^. e^S. 

7l .acV^ 3)e(pits) ^EflS. 7143- ^Hl^iAloll 7l-S.S>^ ^Cf. 

^ ^^7l*V Hfsl- ^<?]:«M, 2002>d 9^ 6^7.}s. cfl^^^ 10- 

2002-00539535:* -f-^H '^^Ji Til;^-^])^]] ^ ^ 7]^ ^11 >S 'S"^'^ ^l'?]:tb «V Si 4-. 

^l^S ^^^-fr ^ll^S HD-DVDfil- 7llA5;a-g- ^a-^ll ^1 -Hi ^tb ^^S., elH.-?! <^^Sl £^ ^'g^<Hl 

71^^ ^^^^^m ^s. t^]o]^7} ^q*^ n^s. 7]^s\JL, q-^;^! <=g^ ^ ^}^7]- <^^'^] c^]o]b]7} sibs. 7i^ 

ol 7l]A]^ :^^jiL ^^^Dfl^^ CllolEifiJ AISIA^^I- ^ol7l ^5V<^ ^q^Dfl^l ^il cflolEife A>.§.X]- «g^Sl cflolEl 

<4 ^^51^ 311^^ ^71A1J1S. AV-g-^H, CllOlEl^ AV-8-;*}. «g^oflAi A>.g.«Vfe ^ ol-g-^C^-. ne| 

oL, A>^;<V 9^3^^ ^tSI^ A>-§.^Cl-. 

S]:^-^^S] <:S^fi] cflolE] 7]S. ^^aJ-Ajj). l+o^^] tg^Sl 71^. ^^.uj-^^ y}^^ 

iL ^-l^Dll^l^ 71^. ^^rHJ-^^Ji}- ^o] *1-^C)-. ^, P^^Dli^ Jl-B-Sl >aJiLS|- ci|olE)7f s-cH o;i^ <:g^^ u).©) 5^] 

^^sl-Ai7l ji. zz^ttM- BlEoi) s]^ A]^ ^'^^l-* Ji^^ Sio) 2^2} Ai j^7]. q-i^ a<^ls. ^ 

^<J-7lt!- ^■1^°11^<H1 cflSflAi^ 7))Al;a o]S^ :y-o. ;H^n||;»)l ^ 7l^7>^ 
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^^-^ ^J-^l^ ^-B: ^t-VSl-o^ ^^S-Ai. ^ t^-e-yoll oj3).o^ ;mo>^ XiS.^ ^^3) p^^g- 



^€ ^^Ji t^n ^iisi ;^fl^s* ^'fl'^S^J-^H) sZ<H^i. n<=>]7^ ^-i- ai'^Vsf^ 

^ ^12^^-?- z^z|-oll>H -a^fil ^>tl:£S.-^El ;^ll>a >^>-g-^V cflolE^ AI:^* ^3:7lSf: ^ 

7l:» s-^S ^cf. 

^^'Hl ^^^i ^^iL7l- 7]^^JL, i4°1;^l ^^oi] 711^3 ^.\^7.} ^o]b]7} 7]^^ 

7.]^^^^m Hl:=-oi Af-g-^v dioiE^ ^ = ^'■71 Bls-<a <^^2l 

-Hl ^iL7l- ^^1-^ 7lS.£):n., uj-o^;^] .^^oll y]^ ^ 7flA5 S}-^ A>^;^1. C-ilolE^7> 7]^^ 7]^ 7} 

¥tb ^^^il ^-l^J-'^ll^l;^! cflsfl ^Ji^ 71^. ^/^^ ^flAjj^ ^ o;iis. ^ 3^^^ n^S'^^M Si<H^i, eflol^-l 

7] A^^j-Dll^loilAi HVA].^ ^^2} AS. ^^^«:«|-^ ^11 ^ ^l2^^-?-» ^ 

Hltb ^^#7ls)-; >8-7l ^11 ^ ^12^^-?- ^Jisl ^>tlJ:S.^Bl aV^^> cfloiEl a!:^* ^ 

^ ^^.ai- ^SSV^ ^^^J-^ll^l ^il ^2i7liq-; ^ ;Hl2==r^-¥- zl-z}-°llAi a1:£o| ^].^ai:£s.-¥-e1 

7l^?1 7l^7)-^t!- ^^^^ ^-I^J-^fl^l ft^ 4S*>^ PIC ^S7laf; >a-7l ^ ;H12^^-?- 

Z|-Z]-ol)Ai ^t^^ X)^2) ^l-^-tl^S-^Ei ^M:^ 7]^^ 71^71-^t!- 7.^^^r,^^S] <i1^ Cfl o] Ej 

* ^S*>fe ^^-i- PID 42:71;* i^^W, 7ll^S^-§- ^fl-§-Aloflfe >a-7l CflolE^ ^^71 ^ 7^ 

^d-°ll^l ^Ji 42:7ll- -f-^V^ Alj^-. ol^g-sVol, 7]S.7l-^t!: ^^^Ji ^^^"11^11- 5ll-§-Al0l|^ >^V7l CflolEf ^ 

2:71. 'S-71 ^q-l- PIC 42:71 ^, ^7l 4^1: PID 42:7l» Al:£» -§-«l-^ 5J* 4^1A5. t!-Cl-. 

at!-, -g- ^'-'S-ar el = -<il 'g^, A>.g.;<> dioiE^ <=m ^ els-ov^ <^^^ ?-«lsM, ^i-7l el = -<?] «g^si £^ 

^-¥■^1 7i^J-ul1^) ^jjL7> 71451J7, uj-D^^l cg^o)) 7ll>^j! /^}^7.} c^]o]^7}- 714^ :t^iL ^1=a-Dfl^°ll 

tflsfl ^aiisl A^S-^ T^«J«>^ ^11^3«o'-^o)l 9X^^^, ^J-nfl ^1 ^ii iHio]^^ Si^-}^}^ 4 

:t^l^€-5l-fe ^11 ^ ^12^^-^1- 7H^ ^^#711- ^^}c^, ^7] iL ^^^J-Bfls)HlAi HVAl-^ ^-t 
SV^ ^TflSl-; ^oM ^ ^12^^^ zl-zt°)lAl ^^21 ^Al^s.« El ;<||A3 v]]o]^ Al^l- 4^«V 

^ ^7^]^; ^oM ^11 ^ ^12^^^ zl-zl-'HlA^ 'tl^ssl ^ai^s.ye1 ;H^°11^ ^Ji» 42:^^ ^a-Tfl;* i 

£t.K ^ ^'g^- 2lH-<?] AV-g-;^!- cflo]El ^ els-o>^ ^wl*H. ^^1 H^H-'?l <g^si £^ 

^^i^J-ofl^ ^€ ^iL7l- 714=1 Ji, M-°l^l 'g^°il ^ll^JJ ^}-%-7-} Cilo)El7l- 7l4€ 7llA|^.g- iL 

^^J-°ll^^; Bl^-^ A>-g-;<> cflolEl ^ BlS-o>^ <^C4^ ^«1*>^, ^7] Sl = -^ ^^31 ^fe 

°fl ^^^J-^ll^l ^€ ^jJiL7> ^^1-^ BlSS. 714=131, M-^l^l 'g^'Hl 7l4 ^ ;i)lAJj AV^g-^f V^]o]B^7} 7l4€ 7l 4 71" 

^^iL 7-l^J-nl)^];<Hl rflSfl ^gjifil 714 ^/^^ ^11^3* ^*3«l-fe ^^.^ 7l 4^11^3 «<J-'^ 9X^^^. ^]'=>^^^ 2: 
A>*1-^ ^TijSl-; 4^^AS. ^^^€*>fe ^ ;*il2^^-¥-l- 71-^1 ^^t'7l» -i-sVo^ ^71 ^^^M. 7-1 

^J-^fl^HlA^ uVAj.^ ^^SVfe "cl-Tflsl-; Aj-7) ;Hll ^ ;«ll2^^Y zt^^A] ^#1^ aIj^s] Al-f-Al^oi] ^^^-^ Al^7l- 
5L«-sl^ Si^^l -fi-^<Hl nil-21- ^^a. ^^'11^71- ;fl>S^-8-?l;^l 7l47>^^'yj^l» :(a-^«l-^ ^7||i2l-; ^7l m ^ ^2 

Z^2^6\]^.:\ Al^o^ ^AlJ:S.-?-Ei ?!^^S ^}-%-7-} A] J:^ cflolEl 42:71* -f-sl-oi 4^*1-^ ^ 

^s^; A<3-7l ^>i^7JH]Ai TflA^^^g. ^t'SiL^-l^oll^lS. -^3-71 ;*ill 5J ^12^^-?- zl-zl-«llAi Ai j:s^ 

^'tlJLS.-^-El ^^-Si- ^^''11*11 4-PlC 42:71* 42:«|-fe ^Tflsj-; ^7] 

71471-^^ ^^Ji^l^J-^fl^S. ^t?! 7i^, Aj.7) ^ ;Hl2^%-¥- Zl•Z^■0^lA^ Al^fil ^V^A}:£S.-^E^ 

HlMS. 714^ 7l47l-^t^ ^^iL ^-I^J-^ll^l ^iL« 411- PIC 42:71* -f-SM 42:el-al, -^7l *|-S-AlJ:S.-¥-El 

^^1-^ ^^S. 7l4€ 7]47V^t?- ^^Ji ^^"ll^Sl #Blalo1 ol^ tflclEl* PID 42:71* ^t^C^ ^2it!^^ 

"a^fl;* i^sl-^ 4^1 AS. ^cf. 
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avs). .as: 42:7] ^ ^s.^]^^s. ^^ ^ sac]-. 

71(30)* i^^cf. 

i}-7l ^^(21), tfl#?!s(27) ^ ^^#71(30) A>olS] >a-<Hl^ ^^S^S.^ ^^^7] «Ji 

S5lEi(25)7> oV^^Cf. ol Hli^e^EK25)^ ^1-71 ^^(21) -aA].^ :g-2j 2^o1i oj^s. :f.2l-Al 

^#71(30) *J=s)-i^ tlrcf. a?!:, >a-7) ^^(21)21- >S-7l ^i>iS5lEl(25) ^y^]'-\\^ ^7] ^€(2lHAi 2.a>^ 

^^^1^ €2^(23)71- ^al^cf. 

£ 3* ^^#71(30)^ ^^^^^ ^^^«S>^ ^11 ^ ^12^^Y(31)(35)» ^altbcf. <»1 

^11 ^ ^l2^^-¥-(31)(35)fe AS. 14 El-Nfl «>al- U-^^^S. ^-f "fl^^lS.^ 2^^ € 7>^ 

^. 

<^7lAi ^ ;^12^W31)(35) zl-z1-<HlAl P 1 . P 2 ^ °fl. ^-ax CH j a}- ^l-*>tl:^ CH 2 ^ 



1 

CH, = P,+ Pj 



CH, 



Pi- Pi 



^fl^3^J-^1 zl-zl-^ ^11^ KCH 1 ) ^ 2(CH 2 )21 «>l-§- •S-^'H] 5a«>lAi z^zh-Hl x^^^ ^^^7]S. 

■g- ^-^S] ^Alojl<Hl nl-^ :f :^iL ^flA^^J-^lS] 43:71 ^ Al^^^el^l- 'a'^5>7Hl o^A^A^, ^-l^Dlj^lsl 7l^Al^7l- S] 
E ^Efls. <y^^"?l ^)1^3€-§- ^^^^fl^ltl ROM nl.t3<Hl cfltb ^M. ?!^^S<^] "^^l-o^ #J^Ji7lS. 

«^1 ^11^ KCH 1 HAi t-^^ ^>ilJi "J-^ <^l-8-«H ciloiE^i- 4^ ^ Ai:^ ^^ei4 ^^S'tVci-. ^, <a«val<il ;^ll 

^5^-8- ^1^J-"fl^lfe £ 4<H1 £Al^ afsq. ^o], ^^s^ ^^^a-ufl^] jgja. ^2^% fltb t"^^<^1 1-€A*>d1, ci-^l cflo] 
&| 43:7l(41)l- -S-*H ^11^ KCH 1 -i-sH <a^^ Aisi- AlJ:^^el-^(45H^-l ^fl^sStbcl-. ^isl- 

^o] =f-^i^ iL ;qiAj|^^lfe ^-l^^ll^l 3.-^-21 ^jiS!)- ^mi- c-iloiEi7l- %o] w>oi-s|ioi2. ^^s. 7l 

^^JL v+'^^i cfloiEi^ ^s'S-ii 713.^ ^-i^j-Diisiioii 7i^ja ^ji^ ;<(ia3^ ^tgi«- ^ sicf. 

-g- ^"g^ <a ^AHloi] 143. li ;»flAj^^l^ i 5<H1 S.a1^ uffi). ;qiA^;5l.§. ^■1^d11;*)1o)1 cflsfl ^ 

iLsl ;<11A3^ ^«J)«l-7l ^tb ^^S., SJAi >a»gs ^, £ 6ofl £.Ai>a uVs}. cflolE) 42:7l{61)s|-. ^ 

^"11*11 'giL ^2:71(63) ^. 'tli^2l-¥-(67)* i^«V«1 ^^a^cf. 

£ 51- ^^^.a. ^-l^J-Dll^l^ Hl:£-<a -^^(Sl). cflolE-1 <g^(53) ^ el = -o]-^ <^^(55)^ ^hI^cI-. 

al7lAi, elH_o] ,^^(5i)oi ^u. ;*1^D|]^ ;^^7l- ^^1-^ 3ilH(wobbling pits)S. 71^^ ^^I^J-^fl^l 

^.a.(Fermanent Information amp; Control date : ©l^V, PlCel- ^) 'g^(57)ol ^^^slji, uj-ol^l <^^o)i ;ji1a^ 

S}.^ Aj-^^tf cflo]Ei7V 'a«V^?l SlHS. 714^ 711^3 ^^<3^(59)ol ^^^S)<H Sacf. '=^7lAi, ^^.g.^ B|E^ S\M7} ^ 

oi«. ^Efls. «ii^€ Bis-i^ si«i*H. 3iis.7f <ais. Bii<i€ ^-i: sjDi^ci.. 

PIC «a^(57):4 ^11^3 ?i:^"=g^(59)^ 3.^ 3lH ^efls. sl<H 5i^H. ^iS. cf^ A>.g-*l.o^ a]s.7} 7]^S\ 

O] ^, Bl^-^l <^^(51)2l 2.^ -y-^^l 7l^Sl^ PICfe «>ol-5ilol2:(bi-phase) ^2:«J-^^S. 7l4Hl:iI, 

»+°l^l >^>-8-^V <f «?sl TllAj:^.^ c-OolEife RLURun Length Limit) ^S'S"^ ©.S. 7l^3ElH ^t^. 
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^1-71 RLL IHlEsq. IHIE a}o]c^ Qti]^?} * 7^7} ^^^^ ^1<H1 n^-^ H-E^^fe ^^S., RLL 

^^^Hh^l-g- -a^^ ifloii ^3^71- -^-f-ofl 4e)- i^IoJe]!. a^isv^ '^^^olI:^■. <m» 1:<H. iSi^ ^7) vfloi)Ai zi 

^l^o^ ^>g.ol ^SJ.;^! nfloj]^ OamS-. n-f « ^#21 ^^o] nflofl^ M-Ei-vfii:}-. 

S. 6^ ^7] uflolEl ^a5:7l(61)fif ^-PIC 4^7l(63)-& ^fl^ KCH 1 )^ ^Sf-^ °J^€ ^^3^^ 

-a-?! %^jjL ;H^°11^(50)21 '"•>-§-^l- cflolEl* ;fl>«t!-4. -§-Pic ■^■2:71(63)^ Hfol-ifloi^: 

'S-^^ o.^ 71 ^€ -^'■71 ;^1^oll^)(50)s] PIC* ;»fl^S^cf. 

^V7i dlolEl 4S7l(61)fe RLL RLL(1,7) ^2:«<J-i|^ ^fe ;^i^^°l|^l(50)«Hl cfl^V ;'fl>a« 

==r ^4. RLL(1,7) ^^^-^T lalHSl- l^lS a]-o)<h1 ife 0«lE2l 7l]^7]- ^4; l7fl, S^cfl 77fl^ >S-^* ^-El-'ficf. o] ^ 
21*1-^, d=l'a °fl (1010101)21 c11o)El7> 7]^^o] 1U1JE2)- lulJE A}o]d\] 2TS] ^a-^l* Stb, d=7 

•a nfl (10000000100000001)21 cllo)E|7V 7l^s]<H lalHSl- l^lH ^}<=>]<^] 8T21 ^c.]» ^^c)-. nj-el-A-l, RLL(1,7) 
^2,^^.4:) oflA^fe c-ilolEl7l- (2T.8T)2l :Qo]^ nV^fi). >:jfl6l>iS. 7l^^cl.. 

RLL(1,7) ^2:<^l^ife A>^5)^1 ^fe 9T* sfl^^S. Aj-^t^cf. c^?!^^. 6T1- 7l§ ^7lS. 6T ^H^Hl^i ai J: 
2] ^^7> -o' s^^cl-. zie|ji. 3T a|S2}- 3T ^isflol^iiS. ^:S:2l ^^7> SZ^^ 'I'S. 

^ ^2: nJ-^^ 71-^cl-. 

at!r, tflolE-l 42:71(61)^ RLL ^Si^^^^S. RLL(2,10) ^2:«o'-^# ^■1^J-"I1^1(50)<H1 nflsl- ^^1- t.'^aS 

1- "T^ Sic}-. <^7l/.i. RLL(2,10) ^2i'S-<i)<»ll 2)SV^, t-]|olE|7V 3T ifl^l IIT ifl2l :aol4 uf^t iEfe itifllo) 

'^■7] ^^•S-^* ^3^:a.^, al-ol-4ol2: a<J-6] o.^ 7]^S\^ ^<^]^]^ nTS\- 2nT2l ^go]* uV^a}. 

>i3flolis. 2 8 ^}f>]s:\ ^^S. o]^c>]7^ ^t]-. ^, n=2 ^ ofl, a>ol-3*llol2: 2^^ cflolel^ 

2T2]- 4T21 7^011- °1-321- iJffloliiiS. ^^^Slal. 0=8"^ °fl 8X2]- 16T21 ^oll- s\^s\- :ii^o]^s. ^A^^ 
cf. Zielal. ^^7) aVcl-sflols o. 3T/6T/9T >?>^ Af^^c]-. 3T/6T/9T7V ^^^±S. <=§ 

PIC 'g^(i7)«fl n^^<=>],^7] ifl^iEi oi^(i9)3i- ^^^^sa^i-. 

KCH 1 1-*V<^ ^>tl:S:S.-?-El €3:2= ♦ €2:2S. ^l'7l(65)« ith*Ffe ^o] aV^^j 

o] ^ahSS ^#71(65)^ ^>71^ H><2}- ul-ol-jtflols: €2:Wj-<il«Hl 2] Sfl 7]-^^ nT2}- 2nT2l D>3.sf >iJ^ol>i# 

^7] ^^'^^m7} ^^71121 AiS. C}-^ €2: 2:£» 7Wfe^l <^-¥-* ^ SlC}.. 

tb^, ^oM^V a>2}. ^o] ^TgiL ^^^J-i-ll^a^l «• H^-oj :^c]i3^ ^ll-g-«>fe ^-ffe 2lS-<y <^^oiq- ^ 

0)°flAl ^*]-'id:S:2} a.7l7l- iHlolei ^1:2}- c}-^ -^7]^ 2i^^ 

'=^l^cfl, ^Mt!: al-<^l-sll°lS 2H» A>^5l.ig ^1:^^321 jg-^ iifl^ ulS ^o]^ c^IoIe] <^^o] rll(1.7) ^3: 2^ 
iii <>lle1 ^S. «HlB|'il:£2l 5L7171- cfloje] <g^4 ^ef^^lTfl ^ci-. ^•e1-'«-1, 'S-71^ n>^^6.s.^, 

>a-7l*V H>S1- ^A^^ xg;^.^]^ ^ #€^<^1 21 ^1^V€ S°;i2l ^^j^ ^H^J-^ll^] ^, ^^^"11 

^ Jl-^21 ^^^iJl- ^ES. cl]olEl7> l-cH o^^ wl-ol-iE]lol2: 71S.S1JL u|.i^;<l cHoIe^^ ^^.JJ-a] 

-^S. 7l^^ :^^iL 7.^^Mn ^ 7l^ 7V^t!- ^^iL ^-I^J-"!!^]"!! 7l^€ 5^^121 ^flA^^ ^*!|^ ^ Sicf. 

ojsK £ 5<H1 uVsl- PIC <S^(57)2l- TflA^ ^^<g^(59) ^^7)- bIS^ 71^^ ^2:Sl ^l^^fl^Kso 

£ 2 ^ £ 3* >a-7l ^€(21)^ -f-sF^ '3-71 :^;^jiL ;H^"fl^l(50)<H] eflol^H 2:A>^i:f. ^a}^ :^ 

^7l cfl#iffl2:(27)oflAl ^^51<H ^7l 7]^v'^?^i(50)6^ ^t\7]] ^r^, o] ;H ^"B ^(50)<H1>H ^ 4« 

1]iii = BlEK25)# ^-B-eV-^ ^^#71(30)^1 ^elul, £ 6* #2:3l-'a CflolEl 42:7l(61)l- ^i}^ ^ 

7] ^^#71(30)21 ;*lll ^ ;Hl2^=g--?-(31)(35) ^^'>\]^i -^1^:21 ^^S. ^. m'i. KCH j )o|)Ai a1:£s. 
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^11^3 ^}-%-^} cilolE) >tl^» ^2:^cf. stb. 1-PIC 42:7l(63)» KCH J ^J: 

^^7] ^^J-Dl)s{l(50)^ ^^'^^^ ^}-%-^} iHlolE^fe RLL ^^ilJ-^il^S. 7l^Sl:il, :S-^^iL ^^^"11^ 

jgiL^ a>ol-s))o)2, y^3,H^^o_s. 7]^^o] 52 c)-. RLL ^2:>8-*l ^.S.^ Si-z-^ ^gi^^ uVs^ ^y-o], RLL(1.7) ^2:^^ 
£^ RLL(2.10) ^2:«S-^-ir ^^l 

^7]^-], n-& 2 ifl^l 8 ^}°]^ ^^S. ^]^°]7^ Sic}-. 

at!-, -g- ^^I'il'Hl ttj-^ Ji ^'fl^l'S-'S^ ^11^ KCH I )* f-sV<>1 <a^« ^^JiL ^^J-t")! ^1(50)71- 

7fls} cf^ a=» 7}^]^7] o^-^l- ^#7l(65)» "ar^ill- Cl iE^s>^ ^o] 

°1 -a-7lt!: al-»l-5llol2: ^3:'S-<il<Hl 7]^^ nT^ 2nTSl "VHS}- ^^o]^ 

^fl^ KCH 1 «fl^ 2(CH 2 )» 2.-^ ^l-S-t!:^. 

^, 7]^o] 7}^^ ^^S. T^^^^'A^] <^l^cfl, R(Recoderable), RW(Rewritable) c^rta<Hl'M^ Ssfl^J-l- -^Itb ^-£(la 

4]7l ^^1-^ (wobbling) ^o] ttl-el-Ai, ^1)^ KCH 1 )o\]^ ^-tli* ^o]^ ^^7] o]s] 

^1. ^7l ^1-% A1J:» ^2:«i|-7l ^«Vc»^ ^l-^^^'U ^11^ 2(CH 2 )» <»l-8-«|-fe ^a7l» ^^S. 

si ^.e. 3tll>8ofl tf\^c^ #3^^715. tl-cl-. 

£ 7-i: "a-Jt^'y ^^ji ^1lA^^l-§- ^71^.1,11^1 ^ii^AH)^ si)^ KCH 1 )<HlAi ^-tlS 

B|, ^;^) cfloiEl ^S7l(71)» ^fl^ KCH 1 *SV<^ <a^^ -tlJ^* 42:e>o1, <^1» ^^^^1e1^(77Hl'H ^'fl 

^JJtbcl-. ziela., 71^ 7}^^ ^7l^Dil^*il sll-g-Al«H]^ KCH 1 ) ^ ^11^ 2(CH 2 )» 2.^ <»l-§-^cl-. 

o]* ^sH. ^11^ KCH 1 )* ■f-*V<^ <a^€ ^^^5.^El CflolEl* CflolEl ^2:7l(71)Sl-, 2(CH 2 ) 

» -f-*]-**! :*l"i-^^S.-?-El PIC(Permanent Information amp; Control data) ^3l^^ 4^1- PIC 

42:7] (73) ^,^11^ 2(CH 2 )* **1-«>1 'y^€ ^l-^'tIJ:S--?-Bl PID(Physical Identification Data) -tl^* 4 
at«>^ 4sl-i: PID 42:71(75)* 5Lth^cl-. zi^JL, ^7] c|)o1e1 4^71(71), PIC 4^71(73) ?J ^-ll- PID 42:7l( 
75) zl-zl-1- 42:€ ^:£*lel-^(77)°flAi ;»l|>S^cl-. 

olS). ^o] ■a^^'a ^'gJi A)i>a^j-^i^ 714 71-^^ Dfl^Hl i:flt!: ;'llA^Aioii^ ^;h17> Si^M-. ;^^^^)1^1 

:a-H-Sl ^Ji22l- ^ES. cilolE-]7> l-cH <:g^^ al-ol_2llc.l2: ^^s. 7l4Slal ufo^xl ^o]^^ ^SiS-<il 

714€ ^11^3^i-& ^^"B^iHi cflsflAife ^iLsl ^7V¥«V4fe ^^l^ol 9X^. 

-g- ^"^21 .^AHlcHl 14^ ;«flAj^*]^ ^ #^<a<Hl Slel-o^ ;Hl-?l-^ Afl^-g- iE^fisi ^g-^J^ ;^1^Dfl^<Hl cfl 

SH ^ilSl ;^1|AJ^ ^8j)^2l. ov^e-l, ^aV^^o] 71471-^t!: ^^Ji ^^a-i-ll^loll cflSflA^S. ^Ji2l 7llAj^ ^ o;ii 

4 ^ ?^2:» 7llAi^ 514. 

^"^Sl ^Alofloi] ul-s. ^Ag^^^]^ £ 2» ^2:sl-<»l afSl- ^.8: ^2:» 7^^ %«ilS. -fi-MS ^, £ 

8<Hr S-Al^ u>sl. 42:71 'tl:£^el-¥-(89)« i^*V<»l ^^^ci-. 

£ 8^ #2:*V'a, 4^71 -^qs^ 3.711 KCH 1 )^ -i-sV'^ <a^€ 43:*V^ cflolEl 42:71(81) ^ ^-1^ 
"11^1 ^^^.a.(Permanent Information amp; Control data : °]^, PIC 42:«Vfe 1-PlC 42:71(83)^1-, ^11 

^ 2(CH 2 )* f-«H -tl^-I- 42:Sm ^-i: PIC 42:71(85) ^ ^1- PID 42:7l(87)-& JL^sV^^ T^^^^^l-. 

olfi). ^o) ijL>a^ 42:7] -fr4S^ -y^^l 21 -¥-(89)0)1 «a^Slol 9X^. 
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^ ^^1- 421- 4V7I cflolE] 43,7)(81)^ RLL ^aEi'S'^^S. 7]^^ 5^-^^-^. ^^^"11 

'Sjl ;*1^''l|sH| a^-^cj.. =ls]3l, -^7] i-pic ^2:7] (83)^ aH-Biioi^, ^si^^o^s. 7]^^ ?ll>8^-§- % 
=8 A p^^'II^CS^ 5Sl 50)sl PIC» ;*l|>^S«:Cl-. 

^7] 7]^ 7}^^ 7i\^^^^ ^^^ms] n)e| 7l^a|l ^7] ^^^^ PIC 

1- PIC ^27](85)Sf ^oM PID ^2:71(87)^ 7]^ 7>^^V ^t^il *ll-§-^]<Hl «^l-8-5|^ ^^S., -^-71 P 

IC ^2:^1- CflolEl «gc^3) Z^-Z^- ^i^- t!-Cf. 

^7]^ ^o], 4^71 -^MBfe 'tlJl^^3l-^(89)«Hl "9^5)01 ^V^. 43,7] ^q^^ ^fl-g-slfe 

^, ^71 1-PIC 42:71(83)5+ ^1- PIC 42:7l(85)7l- 5fl-g-^ ^^^il T^^^M^ ^^«Hl tt|-2l- -a^i^^S. ^7] ^S. 
^]^^(.89)^] ^^^] SW 1 o] nl-€S)<H SlCf. ZLS]3.. ^7] 4^1- PID 42:7l7l- >«d€«2} ^7] ^ 

3:^1 el -¥-(89)011 "a^slt^- sVfe ^^^1 SW 2 "V^sl<H Si^l-. 

iq-ef^i. ^Il^S^-g- ^^^A ^^^"B^l* 5ll-§-^l<Hm ^^^1 SW 1 ol T 1 -^1 ^#slol, *-PlC 4^71(83)71- ^± 
^1 el -¥-(89)0)1 "S^Scl-. <=>]^ ^^^] SW 2 ^ -2-^ =1'=H Sli^. 4e1-^i, 2^11 S.^.]^ ^-^ ^M]}^ -^i-lS« -f- 
sr>o^ ;^-l^J-Dil^loil ^^^^ ^^^'^1 PIC ^J-71 S.-PIC 42:71(83)* <^l-§-sl-Ji, n olsisl °^^d\] 0x0.^ 

C)lo]El 42:7l(81)» «»l-8-t!-Cl-. <^7lAi, PIC <S^2l- o]<qsl A^S. Cf€- €2:S=S. 7mSl«H $l^S.S. 

01 7V^«l-cl-. ^fl^ KCH 1 )^ <a^€ >!i:£S.-¥-El ^^ii ?H^°11^7V 4^7]lsi a^s. cI-^ ^2: 

7>^l^xl c-l^l- ^2:S:£ ^#7l(J£ 63] 65)1- Dl ^^SrV^ T^o] xi}^^^z^. o] ^2: SS.* ^#«>fe l)"^ 
^ ^71 al-ol-2ilola ^2:'S-^«H1 Sl«ll 7l4-€ nTSl- 2nT2l "VaSl- :iHllol:±:l- ^a#5l-<=»l 'H'S 7l-;^lfe>5l 

-^^7]^ ^F5^-8- ^^iL ^i^°fl^l# ^fl-§-tb ^-fSl ^ -S-^l-oil cflSflAi^ £ 6* ^SSM ^ig^ :^;^jiL Tfl^^^ 

tt^, 7l4 7l-^«l- ^i^°fl^ll- ^fl^Alo))^ ^^^] SW 1 T 2 "HI ^^sl<>1 ^^1- PIC 42:7l(85)7> Al 

:£*lBl-¥-(89)<Hl ^^^4. °H i^^l SW 2 S T 3 <H1 ^#s1ol 42:71(87)7]- aij:^^ el ^(89)o11 <i3 

^^cl-. n^-El-Ai, %>;$ol s1S.-«y <^^Sl PIC '=m<^] ^^1«>^ ^-1-i: PIC 4S7l(85)» <*l-g-s>ji, =L <^]^$] 

<=mo]^ ^^1- PID 43:7l(87)S ol-g-^cf. o^7l>«.-l, PIC «g^2l- ^q-i- PIC cf^- ^2:S=.S. 714-Sl 

<>^7lAi, Sfl-g-S]^ ^1^J-''fl^l7V AflAjj^-g-Olxl 714 7>^^<?l;^lfe. 3fl^ 2(CH 2 )^-¥-El ^^7} <a^5l 

^ -^■¥-<Hl 4B1- ^^€4. ^, ^^1-^ ^i7l- oj^si^i ^o.^ ^11^3^-8-^s. ^^si<H, ^fl^ i(CH i °J^€ ^ 

^j^Sl ^ll-^^ol ^*S€cl-. ^elal, Al^7V ^d^Sl'a 71471-^^ ^^3Jl<H, ^fl^ KCH 1 ) ^1) 

^ 2(CH 2 )°fl'^1 a.-^ «l-§-«|-«^ ^iisl ;»flAj|ol ^^^S^gcl-. 

<^]5K ^i)^3^i-§- ^-i^c)-"!!^^ 7)4 71-^^ 7i\^v^M]''W 714^ ;»11^55>^ ^M'&'^-t 

M.7]S. ^cf. 

of7lAi, ;»1lA3;g^ ^^^oM^ S. 5<^ S.^-]^ «>S!}- ^©.S-S. ^ 7^4^ '^^■^ ^S^^^. ZielJCL. 7l4 7l-^t!- 

^-I^J-nfl^m el£-o] ^a^, A}^ 7} cflolEl ^ el^-o>^ <^^^ ^Hl^V^, ^^71 e1s-<?l £ 

^ ^-¥-ofl ^1^ch"ll^l ^iL7> ^^1-^ JXlHS. 7l4Sl:il. l4o1;=^l .gc^ofl 7I4 ^ Afl^Jj Af-g-^V ^^]<^]^7} 7]^^ 

£ 2 ^ £ 3-i- %2z^M, >a-7l ^^(21)^ 4^7] 7^^^°^^i50)°\] ellol^^l 2:A>^c:1-. o] 2:^1-^1 ^ 

* 'i.M c111-^a(27)ollAi ^^Sl<H .^-71 %:^Ji ^-l^J-DflslKsOell ^«l7ll o] ^^Ji ^H^'ll^KSOoilAl ^A>^ 

^-a- 1]iiiaelEl(25)l- ^-H-sj-o^ ^^#71(30)011 ^^€^4. 

=LS]3L s. 8* ^2«l-'a, ^fl-i 2(CH 2 H^i *ll-^'a:ti7l- «a^s|fe^l r4B^ ^il-g-slfe ^;8iiL ^^v^^s\ -fr 

'^7iAi. ^^^^ ^s.7} <Q^^^] ;<ii^s^-§- ^7i4''ii^is. ^^sv^i, sii'i KCH 1 )oiiAi <a^?i dioiei ^ 

^» cfl^lEl 42:7l» ^SV<^ 42:^Cl-. nelJl, ;*11 ^ 1(CH , )o\]M ^^Ji ^l^^li^l ^JiL# 1-PIC 4 



-8- 



e:JH^6l 10-2004-0048476 



2:711- -i-Sl-o^ 42:^C}-. 

^i^^ ^1^7} <U^s\^ ^-¥-«Hl^ ^11^ 2(CH 2 )* A>-f-'tIJ:S.-¥-El PIC ^2:7l# ■i-«^oi 

4^1-^ SIHS. 7is.ja 7>^^ iL JSJiLl- ^2:t!-c|-. IL^IL, ^7]^ ^}^^:^S.^n ^ll" PID 

^3i7]^ -i-^H ^^1-% Hiss. 71^^ 7]^ 7>^t!- ^1^J-°fl^l^ l-el^-a CflolEll- ^S^Cf. 0^7lAi, 

Ms. 4^ 7M-b^l o^-^» ^2i3.^ ^#7l(£ 6S1 65)» -f-^H ^t'^l-fe t-1 ^o) hV 

^3]Sl-cf. o] s^s. ^t'sl-fe ly-^^ -^V7l^ w>ol-5ilol2: ^2:'g-^ofl 7]^!S. nTS)- 2nTSl d>3S}. -tJ^o] 



>a-7l*!- a>sl- ^o] jg-xgji «J b}-^* ^^^^S-'H). ^ #^<yofl s\t\-c^ el^-<?l <§<^s\ 

SS. 7]^^ ;fl>a!^-8- ^^il ^^"11^^ 7]^ 7V^^ ^^Ji 7l-^«>i::f. 



(57) ^^s] 
1. 

41-71 ^^iL ^l^j-nll^oilA-1 «>A>^ ^^^^ 5 ^^^o.S. %^^*«>^ ;*ill ^ ;«ll2^%-¥-l- 

^ultb ^^#7isi-: 

^1-71 ;Hll ^ ^2^^^ ^^<^M -tlJ:^ ^'tlxS.-^El TJl^S >^>-§-^> cfl<»lEl ^J:* ^3^^^ ^2: 
71 s}-; 

^Vl ^ ;*fl24-^-?- zl-zl-oilA^ Ai^o) j:s.«.El ^^J-nfl^ ^iL» ^2l^^ #-PIC 42:7l;» a 
^T^^ 2. 

Bl^-o] <^^, AV^;^V c-l]olEl el:£-ol.^ <g^^ ^HlSV^. -^71 elH-«y <g^2l £^ ^^o)l 

^J-"fl^ ^JiL7V 7l^slj7, i4t^^i .g^ofl «^ '^V-S-^V C-llolEl7V 71^.^ ;«fl>8^-g- ^^Ji ^^^fl^iq.; 
elH-^J <g^, "=a^ ^ 2lH-o>^ ^HlsM. ^1-71 els-<y <g^si <a-^ afe ^-^-ofl x-i^DflAii 

^^7y ^]^^ alE^ 7l^Sl:il, ul.°l^l 'S^'Hl 71S. ^flAJj AV-g-^V c11o1e17V 7l^€ 7]^. 7V^^ ^^M. 

^1^ofl^l;oii cfl«fl ^iLsl 7is. ^B>a^ ^ 5^£.s. ;»il^3^^Hi o;io1a-i, 

'3-71 ^^°ll>H 2:A>^ =a^t^c^ ^7] ^JiJi ;H^nB^«Hl ^«liE.^ ifl-i-iffl2:sl-; 

^7l :^^Ji ^M^ofl^'HlAi wVAV^ ^%«l-fe 5J^S., %^^«:*V^ ^11 ^ ^l2^^-9-» 
^«1^^^#71S1-; 
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IC ^2:71 s)-; 

>5}-7l ;HU ^ >I12^^-^ zhzl-ofl^'-i -tlJlsl ;aV*'tl3lS.-¥-El 4^1-^ 7]^^ 7l^7l-^t!- ^^M. 7;\^^^^ 

^Ji* 4^1- PIC ^3i7]!i^; 

^7] m ^ ^^<HlAi A] J:S1 S>f.Al^^:^E| ^^1-^ 7]^^ 7l^7>^t!: %^JiL ^^"11^ 

S\ #Hl^ol o]^ dJojEl-l- ^1- FID 42:7l;-l- 

1- ol-g-sl-JL. 7l^7V^t}: ^^"fl^l» Sli -8-^1 oil ^ ^7] Cj]olEl ^2:71, >S-7] ^"t PIC 42:71 ^, >a-7l PI 

3. 

'a-71 c-ilolEl 4^71^ RLL ^^>S-^^^ 71 4€ ^71 ^^Ji ;^i^D|l^fil 7^ AV^^l- cflo]El« ;^]l'ael-al, 

>8-7i 42:71^ Hl-<»l-5llol2: ^3i^^±s. 7l4-€ ^^''fl^l ^^'^JSsl-fe 

4. 

^7l RLL ^S«o'-^ RLL(1.7) ^2i»S-^^ ;^^d])^H1 cflsfl ^gjn ^ ^ o. 

^T^^ 5. 

^71 RLL €^«J-<il^5. RLL(2,10) ^2:1J-^^ ^^Ji ^1^nll;*iHi cflgfl iiL» ^ Sii4 € 4^ 

^T^^ 6. 

>y-7l «l-ol-H|]o)2: ^2:«J-<iloll ^l^^l nTS}" 2nTSl oV^iq- ^aflol^iS. ^^71- 71-s.s] ja, n-S: 2 Ml^l 8 >^><»l3l ^^S. 
^n^^ 7. 

-^■71 ^ ;^]2^^-¥- ^t-^ ^Jisl ^^J:S.^El, 4V7I Hl-oi-Bflol2. ^2:«!}-il<Hl sfl 7l4-€ nTS}" 2nT 

si ^}3.S)- iSflol^l- ^♦efc^ 4h7l ^^Ji ^1^J-"ll^l7V 4^71121 AiS. Cf^ 7l-^lfe^l e^-^l- 

^2:SS. ^#7l* cl ^alsV-fe 4-^1^5. ^^il ;fl>\S^^l. 
8. 

^11*S^^12SJ-<H1 5a<H'^i, 

^71 :t'SiL ^^^J-"ll^l7]- 4=^^7flSl Ais. cf^ SS» 7V^lfe^l c^-?-!- >3-7l ;HU ^ ^12^^-?- zl-z^-^ll^i 
9. 
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^ch7l ^11 ^]2^^^ ^^o\]^^ ^>-§-^V tHioiE] aij:* ^^si^; 

^71 Till ^ m^=%^ ^^°^]^^ -!J:£si ^>il:£S.-^E) «^ ^Ji^ 42:«1-^ iS^il;-!- ^-1: 

^^i^s. *i-^ ^^^iL Tii^a'a-'^. 

10. 

^"ll^fl 'gJi7> 7is.siji, v+i^xl «^^oii 7ll>8 A>^^> c-l|oiEl7}- 7l^:a 7ti^S^-%- ^^"fl^sl-: 

^jiL7l- ^^1-^ BlHS. 7)^51:2, uj-ol^l <g^cH] 71^ ^ 7ll>a A>^;^> cflolE^yV 7l^^ 7]^ 7l-^^ ^^Ji 

^]^Mn;<^] ^Jisi 71^ ^/sfe AflAjj^. :t^iiL 7l^7flAj!«j-^oii 5a<H^i. 

^^*>fe '3:711 

«I1^7l- ;<ll^i!^-8-'il^l 7l^7V^^?l^l» ^:^]^; 

^^7] Till ^ 7fl2^:t-?- Zl-Z^-ofl'^l <d5l2l ^^:£S.-¥-El 711^3 A}^7.} I^lolEl cflolB] ^2:7l» -f-*!- 

>a-7l ^t^TiHiA^ ^^^^^1^J-°ll^a ^'■71 ^11 ^ ^12=^^^ ^zl-'Hl^M ^^sl 

S.-^El 7Jl>a^-§- ^^s. ^iL» ^-PIC ^2:711- -f-sV^ 4^«l-fe 'a^isl-; 

^oi-7l ^^^TJHl^-l 7ls.7V^^ ^^jiL^i^J-oflsils. ^7] Till * ;ql2^^^ ^l-zl-^lMi ^ssl 

-tl^S-^El ^-11:^ slHS. 71^^ 7is.7i-^t!: ^^^iL ^^1- PIC ^2:7l» -f-SVo^ ^SSVJl, ^ 

71 ^l-^'aJ:S.^El 71^.^ 713.7].^^ X^^J-Dfl^lo^ ^El^ltl 'Hl«>lEll- fll- FID ^3l7]^ 

^^1;» «m ^^Ji 7is.7ii>a«^v^. 

11. 

^>-§-^i- ci]°iEi ^jii- '3::^^ RLL 7]^^ -^7] ^^s. xi^a-uflaiifii xi^^ ^a-^ A>-g. 

^1^J-°fl^] ^j-e.* ^2«V^ ^^ife «]-ol-5l]ol2: ^^tg-i) O.S 7l^jg ;^^v,^^ ^iL-f- ;«ll>«*l-fe ^ 

12. 

^lii«J°i1 si'H^I. 

^^•71 RLL RLL(1,7) %^JiL ^l^ofl^iH tflSfl ^iL» ^'S^ SAS-^ € ^^-2- 

13. 
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RLL ^Si»^^o_s. RLL(2,10) ^^i^S-il-i- ^^Ji ;H^°fl^l°ll cflsfl 'S-^* ^^S^ t= ^S.^ ^ ^^-i" 
^T^^ 14. 

15. 

'a Til;* el itl-*!-^ sl-^ ^^jt ;^ll^3«<J-'a. 

16. 

^7] ^ ^]2'^^^ 2^-Z]-<HlAi ^t^^ Al^o^ ^A1SS.-^E1 >a-7l ^H^J-i'fl^l7l- ^^7llfil A^S. SS. 

♦ 71-^lfe^l <^^» ^#5Vfe ^Til;* Di i^sl-^ ^^i^s. ^^^iL ^fl^S*!}-^. 
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